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(57) Abstract: The inventive method consists in thermally liquefying wastes in an organic solvent at a temperature equal to or 
higher than 270°C and a pressure equal to or less than MPa, separating a liquid fraction from an undissolved product and in 
distilling the liquid fraction into a fraction whose boiling point is equal to or less that 220°C and a fraction whose boiling point 
is higher than 220°C. For a process initiation, said organic solvent is used in the form of alkylbenzene or a gasoline fraction 
whose boiling point is equal or less than 220°C. The thermal liquefaction in the organic solvent is carried out at a temperature 
ranging from 280 to 435°C, a pressure equal to or higher than 2.9 MPa at a mass ratio between said organic solvent and wastes 
equal to or higher than 1.0. The liquid fraction whose boiling point is equal to or less than 220°C is exposed to a catalytic 
reforming after which a part thereof is used as a target product. The other part of the liquid fraction whose boiling point is equal 
to or less than 220°C is used in the form of a solvent and returned for thermally liquefying a new waste lot at a temperature 
ranging from 280 to 435°C, a pressure equal to or higher than 2.9 MPa and a mass ratio between said organic solvent and wastes 
equal to or higher than 1.0. The thermal liquefying process having the same process conditions and associated with reforming 
and returning for thermally liquefying the part of a liquid fraction whose boiling point is equal or less that 220°C and which is 
already exposed to reforming is continued for a next and subsequent waste lots. 



[flpoAOJixceHHe Ha cjieA. crpaHHue] 



(57) Pe4>epa-r: Cnoco6 BicniOHaeT tcpmooxcm>kch hc otxojiob b opraHHwecKOM pacTBopHTene npH TeMnepaType Bbiuie 270°C m jx&bji&hhh 
no 6 Mlla. Orae/isicT wHiutyio ct>paKUH!0 or HepacTBopeHHoro npoayicra. npOH3BOiiHT ahcthjuihuhio jkhjikoH (|)paKUHH Ha 
4>paKUHio c TeMneparypoi* kmiichhx ao 220°C h Ha ^paKUHio c TeMnepaTypott KHneHHH 220°C. B KanecTBe opraHHHecxoro 
pacTBOpHTejifl npn 3anycKe npouecca Hcno;ib3yioT anKn/i6eH3on m;ih 6eH3HHOByK> 4>pajcuHK> c TeMnepaTypotf KHneHHH no 
220°C. TepMOOHCH>KeHHe napTHH otxojiob b opraHHsecKOM pacTBopHTene npoBOAJrr npn TeMnepaType 280h-435°C h aaBJieiiHH 
He Menee 2,9 MTIa npn MaccoBOM othouichhh opranHwecKoro pacTBopnTejin k OTxoaaM 6onee 1,0. HGiflKyio <JjpaKUHio c 
TeMnepaTypoH KHneHHH no 220°C noiiBepraiOT KaTaJiHTHHecKOMy pHtfcopMHHry. noABeprHyryio pH(J)opMHHry nacTb Hcmucofi 
4>paKUHH c TeMneparypott KHneHHH no 220°C Hcno/ib3yiOT b KasecrBe ue/ieBoro npoayxTa, a apyryio nacTb jkhakoh 4)paKUHH c 
reMnepaTypofi KHneHHH no 220°C ncnojib3yiOT b KanecTBe pacTBopHTe/iH m B03Bpatuaicrr Ha TepMOOHcnaceHHe hoboh napTHH 
OTXojaoB npn TeMnepaType 280-s-435°C h iiaBJieHHH He MeHee 2,9 Mlla npH MaccoBOM othouichhh pacTBopHTejiH k OTXojiaM 
6ojiee 1,0. ripouecc TepMOOHcnaceHHH Ha yKa3aHHbix peacHMax h pn^opMHHra npoaojiwaioT nnn cjiejjyiomefi h nocjieayjoiUHx 
napTHft otxoaob, B03Bpamaa noABeprHyryK) pn(J)opMHHry nacrb HCHZiKott (fcpaKUHH c TeMnepaTypoft KHneHHH no 220 C Ha 

TCpMOOXCHXCGHHC. 
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CnOCOB IEEPEPAEOTKH PE3HHOCO,HEP3ECAmHX OTXO^OB 

OSjiaCTB TeXHHKH 

H3o6peTeHHe othochtch k ymnH3arcHH xhmhhsckoh npoMbmuieHHOcTH op- 

raHHHeCKHX npOMBmUieHHBIX H 6BITOBBIX pe3HHOBBDC OTXOAOB B MOTOpHOe TOIIJIHBO 

5 h xHMHHecKoe CBipte, KOTopoe b ztajiBHeHineM moto 6bitb HcnojiB30BaHO b Kanecr- 
Be KOTejiBHoro TonraBa, 6HTyMonoflo6Horo CB^yiomero hjih cbipbji win ero npoH3- 
BOflCTBa, TexHHHecKHH yraepoa hjih cBipBe jsjix ero npoH3BOflCTBa, jyiH 3JieKTpo,ny- 
roBBix nenefi, 3JieKipojiH3HBix saHH, yrJiepoA-yrnepoAHBix MaTepnanoB (WM) .hjih 
MeTajuiyprHH h t.^., a Taioice He6ojn>moe Kora^ecTBO yrjieBoaopoflHoro ra3a, koto- 

10 pBIH M02KHO HCIIOJIB30BaTB B BHfle TOIIJIHBa. 

ITpeOTiecTByioimiH ypoBeHB tcxhhkh 
TIpo6jieMa xHMHHecxoH nepepa6oTKH pa3JiHHHBix opraHHHecKHx npoMBim- 

JieHHBIX H 6BITOBBIX IIOJIHMepHBIX OTXOtfOB, HBJIHeTCJI BCCBMa aKTyaJIBHOH B CBH3H C 

nocTo^HHBiM yBenHHeHHeM hx KOJiHHecTBa, 3acopjnonmx npHpo,ny. 
15 PemeHHe 3toh npoSjieMBi no3BOjmeT penmTB 3KOJioriiHecKyK> sa^any kom- 

mieKCHOH h 6e3BpeOTOH yrajnoamm pe3HHOcoflepEeamHX npoMBniuieHHbix h 6bito- 
bbdc otxoaob, pacnmpHTB 6a3y yrneBOAopoAHoro cbipbk, npoH3BO£HMoro H3 He$TH, 
yrJiefi, ropio^HX cnaHueB, npupoAHBix 6nTyMOB. 

HbBecTeH cnocoS nepepaSoTKH pe3HHOcoAep3Kaiimx otxo^ob b MOTopHoe 

20 TOIUIHBO H XHMHHeCKOe CBipBe, BKJUOHaiOnmH TepMOOHODKeHHe (TepMOJIH3) otxoaob 

npn noBBnneHHOM flaBJieHHH b yrneBOflopoflHOM pacxBopHTejie (MeacflyHapoOTaa 
saaBKa WO 95/20007, C08J 11/20, ony6;i. 27.07.95 r.). 

B 3tom cnoco6e b KanecTBe yraeBOflOpoflHOM pacTBopHTena HcnojiB3yK)T ot- 
xoabi npoH3BOACTBa cHHTeTHHecKoro Kaynyica, B3*TBie b MaccoBOM cooTHomeHHH k 
25 HcxoflHBiM pe3HHocoAep»camHM OTXOAaM, paBHOM 2+ 4:1 cooTBeTCTBeHHO, a npo- 
uecc TepMOO^OH^ceHHH ocymecTBJweTCH npn TeMnepaType 270-420°C h aaBJieHHH 1 
- 6 Mlla. 

KpoMe Toro, b ootom H3 BapaaHTOB ocymecTBJieHHJi cnoco6a, nojiyneHHyio 
nocne jg^cTKTTTTffTiWF ^cn/pcyio 4>paicmiK> c TeMnepaTypofi KHneHHH BBnne 200°C nac- 
30 thhho B03BpamaK)T b npoijecc b KanecTBe ^o6aBKH k ncxoflHOMy yrjieBOflopoOTOMy 
pacTBopHTeJno b MaccoBOM cooTHOineHHH 1-^5:10 cooTBeTCTBeHHO, a ocTaBinyiocH 
nacTB yKa3aHH0H $paKii;HH BBmejwiOT b Ka^ecTBe uejieBoro npoflyicra. 
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npeHMymecTBOM aroro cnoco6a HBJiaerca ynpomeHHe TexHOJiorm h yBejm- 
neHHe Bbixoaa Jienocc (JjpaKiprii c TeMnepaTypofi KHnenaa ao 200°C. 

OrpaHH^eHHeM cnoco6a jrojweTCK HcnoJn>30BaHHe b KanecTBe pacTBopirrejiH 
otxoaob or npomBOACTBa CHHTerHHecKoro KaynyKa, a Taioice otxoaw ne Bcer.ua 

5 flOCTyilHBI B HeoSxOflHMOM KOJUneCTBC 

H3BecTeH cnoco6 nepepa6oTKH opramiHecKHX nojiHMepHux otxoaob, bkjiio- 
naioiimx TCpMO OKH^ceHHe otxoaob npn TeMnepaType Btnne 270°C npn noBumeH- 
hom flaBJieHHH no Mem>mefi Mepe b oahom pacTBopirrejie — ajnoiJi6eH30Jie, OTAejie- 
HHe >khakoh <J)paKijHH h ee AHCTHJuiarpno (IlaTeHT PocchSckoS OeAepaiiHH N° 

10 2167168, C08J 1 1/04, ony&i. 20.05.2001 r.). 

B 3tom cnoco6e npn TepMOOHCHHceHtm otxoaob Hcnojn>3yK>T noBtnneHHoe 
AaBJiemie He MeHee 6,1 Mlla, a nocxre ahcthjijihechh ^KH/pcyK) 4>paicmno c TeMnepa- 
Typoii KmieHHH He MeHee 210°C bboa«t npn TepMOoaaraKeHHH bhobb nepepa6aTBi- 
BaeMbix otxoaob b KanecrBe AonojnraTejn>Horo KOMnoHeHTa k pacTBOpHTejno b Mac- 

15 cobom cooTHomeHHH AonojnraTeji&Horo KOMnoHeHTa k pacTBopHTeino He MeHee 1 : 
1. 

B BapnaHTax ocymecTBJieHHH 3Toro cnoco6a npn TepMOoaoDKeHHH otxoaob 
MaccoBoe cooxHomeHHe pacrBopHTena h otxoaob BBi&apaiOT ot 1 : 1 ao 4,2 : 1. 
KpoMe Toro, nocne ahcthjuihahh acHAKyio <|>paKnHK> c TeMnepaiypoft KHneHHH He 
20 MeHee 210°C bboa«t MaccoBOM cooTHomeHHH AonojiHHTejiBHoro KOMnoHeHTa k pac- 
TBOpHTejno He MeHee 5:1. 

IIpeHMymecTBOM 3Toro cnocoSa aBJiaeTCJi Hcnojn>30BaHHe b Ka^ecTBe opra- 
HH^ecKoro pacTBopHTeJM anKHJi6eH30Jia. 

OrpaHHHeHHeM stoto cnoco6a jrajuieTCJi ero BBicoKan 3HeproeMKOcn> H3-3a 
25 Hcnojn>30BaHiDi b KanecTBe nacra pacTBopHTejia ^ECHAKofi 4>paicmra c TeMnepaTypoH 
KHneHHK He MeHee 2lb°C h Heo6xoAHMOcra pa6oTBi npH bbicokhx AaBJieHHax He 
MeHee 6,1 Mlla. 

HaH6onee 6jih3khm jiBJiaeTCfl cnoco6 nepepa6oTKH opraHBraecKHX nonHMep- 
hbdc, b tom HHCJie h pesHHOCOAepncamnx otxoaob, BKJno^aion^HH npH 3anycKe b pe- 
30 aicrope TepMOO»oi»ceHHe otxoaob b opramreecKOM pacTBopirrejie - ajncHH6eH30Jie 
npn TeMnepaType B&nne 270°C h AaBJieHHH ao 6 Mlla, OTAejiemie echakoh <|>paKAHH 
ot HepacTBopeHHoro npoAyKTa, ahcthjudiiihio >khakoh (f)paKAHn Ha <|)paKijHK) c 
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TeMnepaTypoS KHneHHft flo 220°C h Ha (JipaKumo c TeMneparypoS KHnenHa Bume 
220°C (TlaTeHT Pocchhckoh Oeflepamm Ns> 2110535 , C08J 11/04, ony6n. 10.05.98 
r.). 

B 3tom cnoco6e TepMOoacHaeeHHe otxoaob npoH3BOfljrr npn TeMnepaType 
5 270-420°C h aaBJieHHH 1-6 Mlla npn MaccoBOM cooTHomeHHH pacTBopirrejis h ot- 
xo^ob 2-*-4 :1 cooTBercTBeHHO b npncyTCTBHH pejXK03eMCJiBHoro Mexajuia aim hh- 
TepMeTajuiEmoB Ha ocnoBe peflK03eMejiBHBix MeTajuiOB, hjih b npHcyTCTBHH nmpHfla 
nrraHa, b3htbix b KOJiHHecTBC 0,5-10% ot MaccBi peaiaiHOHHOH cMecH, b KanecrBe 
pacxBopHTejpt HcnoJiK3yiOT ajncHJi6eH3on, HanpHMep, TOJiyon, kchjtoji, OTMenui- 

10 TpHMeTHJi-TerpaMeTHJi6eH30Ji hjih hx CMecH, hjih HcnojiB3yK>T b jcanecTBe pacTBopn- 
Tejra npo^yKT neperoHKH «cuporo 6eH30Jia», nojiynojiynaeMoro b pe3yJiBTaTe bbico- 
KOTeMnepaTypHoro kokcob amix KaMCHHBix yraefi, hto no3BOJiaeT ycieopHTB npoijecc 
nepepa6oxKH otxo^ob h hobbichtb bbixoa xghakhx npoayicroB, a TaioKe coflepacaHHe 
b nocneOTHX 4>paiapiH c TeMnepaTypoS KHneHHa jsjo 200°C. TaKHM o6pa30M, cnoco6 

15 no3BOJi5ieT noBBiCHTB CTenem> KOHBepcHH pe3HHoco^epMcamHX h tfpyrax opramrae- 

CKHX OTXOflOB. 

OrpaHKraeHiMMH cnocoSa otjisootch: 

- JJJISL 3(t><J)eKTHBHOrO TepMOOHODKeHHfl (TepMOJIH3a) IipOIjeCC npOBOZlHT B 

npHcyTCTBHH peAK03eMejn>Horo MeTajuia hjih HHTepMeTaJumaoB Ha ocHOBe pe^Ko- 

20 3eMeJIBHBDC MeTaJIJIOB, HJIH B HpHCyTCTBHH TBWpHfla THTaHa, B3HTBDC B KOJIHHeCTBe 

0,5 - 10 % ot MaccBi peaicmiOHHOH CMecn, hto ycjio)KH5ieT TexHonorHnecKHH npo- 
ijecc, a yzjajieHHe sthx aonoJiHHTejiBHBix KaTajncaTopoB h Ao6aBOK H3 o6pa3yK>me- 
roca npn nepepaSonce uemioro rtejiesoro npoflyxra - TexHHnecKoro yraepoaa kbjia- 
eTca oneHB cjiohchbim; 
25 - HH3Koe KanecTBO TexHHHecKoro yraepoaa H3-3a 6ojn>moro KOjnraecTBa 

30JIBHBDC MaTepnajiOB — cjieflCTBHe flo6aBOK c pacTBopHTejieM. 

- bbicokhh pacxoA pacTBOpHTejw npn nony^eHHH BBicoKOKanecTBeHHOH 6eH- 

3HHOBOH (^paiO^HH. 

PaCKpBITHe H306peTeHHH 

30 B ocHOBy HacTOHmero H3o6peTeHHH nocTaBJieHa 3a^ana co3flaHH* Taicoro t 

cnoco6a nepepa6oTKH pe3HHoco,zjep3KamHx otxo^ob, KOTOpBifi no3BOJiaeT ycKOpHTB 
npoqecc h ynpocTHTB TexHonormo, hobbichtb npoH3BOzmrejiBHOCTB npoaecca no 



BHXofly BMCOKooKTaHOBOH 6eH3HHOBOH <|)paKHHH n nojiyHemra TCXHH^iecKoro yrae- 
pofla, Kax TOBapHoro npOAyicra, n, tqkhm o6pa30M, chh3htb 3HeproeMKOCTb n ynpo- 
cthtb cnocoS, pacmnpHTB ^ynxiiHOHajiBHBie bo3mo;khocth h hobbichtb KanecTBo 
nonynaeMMx npoAyKTOB, yMeHBnmTB 3KcmiyaTaaHOHHBie pacxoABi. 

Jiflx pemeHna nocTaBjieHHon 3a^ann b h3B6cxhom cnoco6e nepepa6oTKn pe- 
3HHoco^ep»camHX otxoaob, BKmoHaiomeM TepMOo^cH^ceHHe otxoaob npn 3anycKe b 
peaicrope b opramiHecKOM pacTBopirrejie npn TeMnepaType Btnne 270°C n AaBJiemm 
AO 6 MTIa, oT^eJieHHe XGHypcoS ^paiamn ot HepacTBopeHHoro npoAyrcra, otcthjuih- 
ixhk) (b npoijecce TepMOoaaDKeHiDi) echakoh ^paicmiH Ha ^paKujeao c TeMnepaTypoft 
KHneHHH ao 220°C h Ha 4>paiojHio c TeMnepaTypon KHnemra B&nne 220°C, coraacHO 
H3o6peTeHmo TepMoo^cnaceHHe npn 3anycKe b peaicrope napniH otxoaob b opraHH- 
necKOM pacTBopirrejie npoBOAJrr npn TeMnepaType 280 t°Ch AaBjieHHH He MeHee 
2,9 MITa npH MaccoBOM OTHomeHHH opramraecKoro pacTBopHTena k OTXOAaM Gojiee 
1,0, ^HAKyio ^paiaxHio c TeMnepaTypon KnneHHH ao 220°C noABepraioT KaTajnrrn- 
necKOMy pn^opMHHry, noABeprayTyio KaTajnrranecKOMy pn^opMHrny Hacn> echa- 
koh ^paKujm c TeMnepaTypon KnneHHa ao 220°C ncnojiB3yioT b KanecTBe ijeneBoro 
npoAyicra, a Apyryio noABeprayTyio KarajiHTHHecKOMy pH$opMHHry nacTfc hchakoM 
4>paKi^HH c TeMnepaTypoli KHneHHJi ao 220°C ncnojn>3yiOT b KanecTBe pacTBopnTejra 
h B03BpamaioT Ha TepMOOECHHceime hoboS napTHH otxoaob npH TeMnepaType 280 + 
°C h AaBJieHHH He MeHee 2,9 MITa npn MaccoBOM OTHomeHHH pacTBopirrejie k otxo- 
AaM 6onee 1,0, nojiyneHHyio jsjul hoboh nap-ran otxoaob ECHAKyio ^paKqmo c TeM- 
nepaTypon KnneHHH ao 220°C noABepraioT KaTajnrorqecKOMy pn^opMHHry, noA- 
BeprayTyio KaTanHTHHecKOMy pn^opMHHiy ajih hoboh nap-ran otxoaob Hacn> )kha- 
Koft 4>paicmiH c TeMnepaTypon KHneHHa ao 220°C ncnojn>3yK>T b KanecTBe ijejieBoro 
npoAyKTa, a Apyryio noABeprayryio KaTajnrnraecKOMy pn^opMHHry nacTB hchakoE: 
4>paKmiH c TeMnepaTypofi KnneHna ao 220°C bhobb B03BpamaK>T Ha TepMOoaarace- 
Hne cjieAyiomen nap-ran otxoaob, npoi^ecc Ha yKa3aHHLix pexcnMax TepMOo^cn^cAe- 
hhs h KaTajiHTHHecKoro pn^opMHHra npoAOJiacaioT rjul cjieAyiomen n noaneAyio- 
iahx napran otxoaob, npn 3tom B03Bpamai0T noABeprayTyio KaTajiHTHHecKOMy pn- 
(J)opMHHry nacTB hchakoh $paiamn c TeMnepaTypon KHneHHa ao 220°C Ha TepMO- 
OHcn^ceHne ajih nocjieAyiomnx napran otxoaob. 



B03M02KHH flOnOJIHHTeJIBHBie BEpHBHTIJ OCymeCTBJieHHH 33KBJICHHOrO CIIO- 

co6a, b KOTopux ixejiecoo6pa3HO, htoSbi: 

b KanecTBe opraHHHecKoro pacTBopirrejiH Hcnojn>30BajiH ajnain6eH30Ji 
h/hjih 6eH3HHOByio 4>paiajHio c TeMnepaTypaMH Kunemtfi no 220°C; 
5 - noOTeprHyryio KaTajnnrraecKOMy pn^opMHHry Hacn> xcn^mcofi 4>paiatHH c 

TeMnepaTypofi KHneHHH flo 220°C B03BpamarcH Ha TepMooaoaaeeHHe hoboh napraH 
otxo^ob npn flaBJieHHH b HHTepBajie He MeHee 2,9 Mlla -5- He 6ojiee 5 MTIa npn Mac- 
cobom OTHomeHHH pacxB opine jih k oixoAaM b HHTepBajie 6ojiee 1,0 -s- He 6onee 3,0. 
B pe3yju>TaTe npoijecca TepMOOEODKeHHH pe3HHOCoaep3KamHX otxoaob no 
10 npejyiaraeMOMy cnoco6y b KanecTBe ueneBHX npoflyicroB nojiynaiOT: 

- He6oJn»moe kojihhcctbo yrjieBOflopoflHBix ra30B (2,0 - 5,3 % Mace); 

- <|>paKmno jierKHX yrjieBOflopoaoB, BMKHnaionmx npn TeMnepaType 60- 

220°C; 

-4>paiojHK> tjdkcjibix yrjieBOAopo^OB, BBHcmiaionQCHx npn TeMnepaType Bbnne 

15 220°C; 

- TexHHHecKHfi yraepofl b BH^e noponnca. 

Jlencaa fypaKOjax ^chakhx yrneBOflopoflOB c TeMnepaTypofi KimeHHH ao 
220°C aBJiaerca CMecbio yraeBOAopoAOB pacTBopirreJis h yraeBOflopoflOB, nojiyneH- 
hbix H3 pe3HHBi, b pe3yjn>TaTe TepMOjni3a, h npe^cTaBJiaeT co6oh MajiOBS3KyK> (c 

20 BH3KOCTBK) 6eH3HHa) hch^koctb cBeTJio-^cejrroro iiBera, HMeiomyio 3anax apoMaxHKH 
h Henpe«ejii»HBix yraeBOflopoAOB, neperoHHK>myioca o6bihho b npeaejiax 60 - 
220°C. KoinjeHTpaijHfl apoManraecKHX BemecTB - 6eH30Jia h ajiKHJi6eH30JioB okojio 
60 % Bee (cm. Ta6;nmy 1, KOJiomcy 2). 

TjDKejiaa (^paiouHH >kh#khx yrneBOAopoflOB, nojiyneHHaa b pe3ynKraTe Tep- 

25 Moo^H^KeHHH (TepMOJiH3a) pe3HHbi, HMeeT He6ojn,myio (He 6ojiee 5 % Bee.) npHMect 
yrneBOffopoflOB Jiericoft 4>paKmiH h npeflCTaBJiaeT co6ofi nepHyio B*3icyio (kohch- 
CTeHUH^ nencoH He^ra) ^kh^koctb, 3acTtiBaiomyK> b npeflejiax 0 + +5°C. 

TexHHHecKHH yrjiepoA - npoAyKT TepMomi3a pe3HHBi - Jiencnx m>uie b h,zxhbih 
nopomoK, nepHoro OTeTa, jiencocBniyHHii. 

30 KaK H3BecTHO H3 aHaJioroB, /jeficTByioiijeH nacTtio TepMOOHODKeHira (TepMO- . 

jiH3a TepMopacTBopeHH^) flBJiaeTca anKHJi6eH30Ji (hjih cmccb ajncHJi6eH30JioB). Flo- 



3T0My, fljm aKTHBSHHH npoijecca xepMOJima ijejiecoo6pa3HO yBejmHMis KOJmeirrpa- 
jxmo apoMaTHKH b pacTBopHTejie. 

3to AOcraraeTCH nocne oTAejiemifl hchakoh (JjpaiajHH or HepacTBopeHHoro 
npcxnyicra h ahcthjijihijhh HenocpeACTBeHHO npn TepMOooxcHaceHHH >khakoh <|>paK- 
mm nyreM pH$opMHHra napoB jiencon ^paioiHH TepMOjm3a c TeMnepaTypofi Kune- 
hhh jxo 220°C. 

JJjw 3Toro Jiencyio <|>paKmno xchakhx yraeBOAopoAOB (npoAyicroB -repMO- 
o^ODKeHHK) noABepraKxr pH^opMHHiy, HanpHMep, b craijHOHapHOM cnoe KaTajnoa- 
Topa BLicoKOKpeMHe3eMHoro ueojnrra (rana ZSM - 5, npoMorapoBaHHoro 2% 
ZnO), npn TeMnepaType 440 - 520°C (cm., HanpHMep, naTeHT PO >fe 2130960). npn 
pH^opMHHre MOiyr 6bitb Hcnojn>30BaHBi flpyrae H3BecxHHe h pa3jnraH£ie cnoco6bi 
nojiynemM B&icoKooicraHOBLix 6eH3HHOBWx $paxmiH h apoMaraHecKnx yrneBOAO- 
poflOB (cm., HanpHMep, naTeHT PO N° 2039790). 

TaKHM o6pa30M, b OTjnrqne ot H3BecTHtix chocoGob npouecc TepMOoaorae- 
hhk otxoaob ocymecTBJiaioT c opraHHHecKHM pacTBopHTeneM, nojiy^eHHBiM b pe- 
3yjitTaTe caMoro npoijecca TepMOoaciDKeHHH, npireeM b uejwx aKTHBamra TepMO- 
oaoDKeHH* nocjieflyiomnx naprafi otxoaob nojiyneHHyio b pesyjn/raTe ahcthjijihijhh 
b peaierope TepMOOKHaceHHH jiereyio 4>paicamo c TeMnepaTypoft KuneHna ao 220°C 
nepeA HcnojiB30BaHHeM ee xanecTBe opraHKraecKoro pacTBopirreji* ajih TepMOoacn- 
acem** nocjie^yiomeH napran otxoaob noABepraioT pn^opMHHry. IIojihoctbk> ot- 
cyrcTByeT noxpe6HOcn, b Ae$HmrraoM opraHHiecicoM pacTBOpHTejie ajih TepMO- 
OKH^ceHHa nocjieAyiomnx napran otxoaob, a Taioice Apymx aKTHBaTopoB TepMOJiH- 
3a, HanpHMep, peAK03eMejn>Htix MeTajuioB, HHTepMeTanuiHAOB, reiApHAa THTaHa h 
Apymx BemecTB. 

BaJiaHCOBHfi ^khakhh npoAyKT, HaKanjiHsaromnfica npn impicyjnmHH jiencdfi 
<|>paKmra ^chakhx yrjieBOAopoAOB nepes npoijeccH pn^opMHHra h TepMOoacHaeeHH* 
npeACTaBJi^eT coSofi BticoKoapOMaTH3HpoBaHHyio, H30MepH30BaHHyK> h nosTOMy 
BBicoKOOicraHOByio MajiocepHHCTyio KOMnoHeHTy aBTo6eH3HHa. HacTB 3Toro ueiie- 
Boro npoAyicra OT^npaioT h ncnojrayiOT no HasHaqeHHio no Mepe HaiconjieHHK H3- 
jihjukob. noABeprayTyio KaTajraranecKOMy pn^opMHHry ocrraBinyiocH nacTB hcha- 
koh ^paianHH c TeMnepaTypofi KnneHH* ao 220°C B03BpamaK>T Ha TepMOoaaraeHHe 
cJieAyiomeft napran otxoaob. 
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yKa3amo>ie npeHMymecTBa, a Taioice ocoSchhocth ocymecTBJieHHH H3o6pe- 
TeHHH no^CHinoTCH JiymiiHM BapnairroM ero BBmonHeHHH co ccBuncaMH Ha HepTe>KH. 

KpancHH nepeneHB nepTe^cen 
Onrypa 1 H3o6pa»caeT TexHOJionraecicyio cxeMy ycraHOBKH, peajnrayiomeH 
5 npeeAJiaraeMBm cnoco6; 

Oht. 2 -4>yHKixHOHajtbHyio cxeMy iihjiothoh ycraHOBKH, KOTopaa Hcnojn>30- 
Bajiacb rjix onpeaeJieHHH pe>KHMOB. 

BapnaHT ocymecTBJieHHH H3o6peTemDi 
Ha 4>Hr. 1 cxeMaTHHHO noKa3am>i: peaicrop 1 TepMonraa, y3eji 2 hoototobkh 
10 h no^anH pe3HHOCOAep^camHX otxoaob, peaicrop 3 pn^opMHHra, xojiojjhjibhhk- 

KOHAeHcarop 4, ra3 o^kh^oco cthmh cenapaTop 5, Hacoc 6, Tpy6naTaH neni> 7, pacnpe- 
flenHTeJiBHoe ycTponcTBO 9, peKTH^HKaijHOHHaa KOJioHHa 10. 

TexHOJionnecKHH npoijecc TepMooHODiceHHH (TepMOJiH3a) pe3HH0C0flepHca- 
rcpnx otxo^ob HaHHHaercfl c noflroTOBKH ctipBH, HanpHMep, h3hoihchhbix aBTono- 
15 KpLimeK. Pe3HH0C0^ep»camHe otxoabi mok>t, H3Mejn>HaioT h oxuejunoT ot iiuiaMa I 
(MeTajuiOKopAa, tckcthjih, rpH3H) b y3Jie 2 h no^aioT b peaicrop 1 (kohhhcckhh) c 
nceB£o o^ioDKeHHBiM cjioeM pe3HHOBOH Kponnoa h TexHEraecKbro ynnepoaa b pacTBo- 

pHTeJie, HaXOtfHmHMHCJI B COCTOflHHH 6JIH3KOM K HCeB^OKpHTHHeCKOMy. 

B nceB^ooHODKeHHOM cjioe pacTBopHTena nponcxoztHT TepMOJm3 pe3HHBi h 
20 npeBpamemie ee b npoayKTBi TepMomna: 

II - >KHAKHe T^cejitie ynieBOflopoflBi c TeMneparypoH KHneHHa BBime 220°C, 
in - TexHHHecKHH yraepofl b BEme nopouiKa, OT6npaeMbiH H3 peamropa 1 

HHeBMOTpaHCIIOpTOM, 

IV- ra3onapoBaa ^paxmin jierKHx yrjieBoaopoflOB c TeMnepaTypoft KHneHHfl 
25 ao220°C. 

IIotok IV oxJia^aaiOT h HacuraHo KOH^encHpyiOT b xojio/uuiBHHKe- 
KOH#eHcaTope 4, no^BepraiOT cenapamra ra30>KH,zpcocTHOM cenaparope 5. OpaKi^mo 
^ch^khx JierKHx yraeBOflopoflOB V (OJIY) HacocoM 6 noflaioT b TpyGnaryK) nen& 7 
(c oraeBbiM no^orpeBOM), r#e ee no^orpeBaiOT ro TeMnepaTypti, HeoSxoflHMoft flJifl 
30 ocymecTBjieHHH pH<|>opMHHra b peaicrope 3. Ecjih, HanpHMep, Hcnojii>3yeTCfl cra- 
ijhoh apHBifi cjioh KaTajiH3aTopa pn^opMHHra, co^ep^camHH ueojiHT rana ZSM-5, 
npoMOTHpoBaHHBifi 2 % ZnO (cm., HanpHMep, naTeHT PO N° 2130960) to, b Tpy6na- 
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toh nenn 7 HarpeBaEOT OJIY V ao TeMneparypH okojio 500 °C, npn stom TeMnepa- 
Typa OJIY nocjie pH^opMHHra cocTaBJraeT npHMepHO 450°C. 

3aTeM npo^yKT pn<|>opMHHra HanpaBJunoT b pacnpeflejnrrejiBHoe ycrpoHCTBO 
9 peaicropa 1 b KanecTBe opraHHHecicoro pacrBopHTejia. 

BajiaHCOByio nacTB JIOY 0T6HpaK>T H3 UHpKyjrapyiomero noTOica h HanpaB- 
jueot b peKTH(J)HKaixHOHHyK) KOJioHHy 10 Ha CTa6HJiH3artHK> c rtejibio nojiyneHHH 
^paKOTH aBTo6eH3HHa VI, ra3a cenapamra VII h cTa6njiH3aipra VIII (Hcnojn>3yioT b 
KanecTBe TommBa b Tpy6naTOH nenn 7). BMecrre c echakhmh TJDKejrbiMH yrjieBoao- 
poAaMH II c jeMnepaTypofi KHneHHH Bbnne 220°C H3 peaicropa 1 yaajunoT ocTaTKH 
MeTajuioKOpfla IX. 

Ha 4>hi\ 2 cxeMaxHHHO noica3aH£i: peaicrop l^TepMOJinsa (3JieicrpoHarpeBae- 
Ubm, repMCTHHHBin) c MenncoM H3 ctckjio- hjih yrjierccaHH wx pe3HHOBoft KpomKH 
hjih 6ojiee Kpynmix $parMeHTOB aBTOinHH, peaicrop 3 pn^opMHHra c ueojnrr- 
coflep^amHM KaTajm3aTOpOM, xonojpiJiBHHK-KOHfleHcaTop 4 napoB npo^yicroB Tep- 
MOJiH3a (boa^hoS), ra30OTWK0CTHBiH cenapaTop 5, ra30BHH cneTHHK 16, TepMOMCT- 
pu 17, ManoMCTpw 18, MepHM eMKOCTB 19 wx JierKOH 4>paicmin aomKnx yrjieBOAO- 
poAOB, MepHaa eMKOCTB 20 fljra T^cenoH $paiajHH npoayicroB, npo6ooT6opHHK 21, 
peryjnipyeMLiH bchthjib 22, 3anopin>ie bchthjih 23, sjieicrpoHarpeBaTejiH 24. 
OraaTBi npoBOAHUHCB b cjieflyiomeft nocjieflOBarejiBHocTH: 
B MeinoK peaicropa 1 o6teMOM 12 ji noMemaiOT <|>parMeHTBi aBTOinHH hjih 
Kpoimey pe3HHOco;*ep>KamHX otxoaob. 3ajiHBaiOT b peaicrop 1 pacTBOpHTe jib . IIpo- 
H3BOAAT HarpeBaHHe BHyrpeHHero o6*eMa peaicropa 1 ao TeMneparypM 280 * 
350°C, nowep^cHBaK npn stom AaBJieHHe Ha ypoBHe 2,5 + 5,0 Mlla. flajiee iiobbi- 
ineHne TeMnepaTypsi npOflOjraaeTca 3a cneT 3K30TepMnnecKoii peaKUHH TepMo-, 
o^cH^eHHH (TepMOJm3a). B 3aBHCHMOCTH ot MaccoBoro oxHoineHH^ otxoaob k opra-* 

' 4' 

HHnecKOMy pacTBopHTejno (nycKOBOMy) (hjih k pacTBopHTejno npn Hcnojn>30BaHHH 
>KHAKofi nerKOH (fcpaiojHH yrneBOflopoflOB b KanecTBe nocjie^yiomero pacTBopHTeua) 
TeMnepaTypa noAHHMaCTC* pp ypoBH* 330 + 500°C. 3a cneT pacmHpeiraa h ncnape- 
hhh pacTBopHTejiH h o6pa30BaHHH yraeBOflopoOToro ra3a flaBJieHHe noBioruaeTCH ao 
2,5 -5- 5,0 MTIa h noOTep^cHBaercH Ha 3a#aHHOM ypoBHe 2,5 + 5,0 MTIa nyreM c6poca 
Hacra napoB opraHHHecicoro pacTBopHTejia h ra3a nepe3 peaicrop 3 pH$opMHHra, 
xoJio^HJiBHHK-KOHAeHcaTop 4, ra30HaiflKOCTHOH cenapaTop 5 h bchthjib 22. Kojnrce- 
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ctbo yrneBOAopoAHoro ra3a perHCTpnpyiOT ra30BHM chcthhkom 16. TeMnepaTypy h 
flaBJieHHe b peaicropax 1 h 3 peracTpHpyioT TepMOMCTpaMH 17 h MaHOMeTpaMH 18. 

ITpeicpameHHe noBtnneHHH TeMneparypbi b peaicrope 1 o3HanaeT oKOHnaHHe 
npoijecca TepMOoacH»ceHHfl (TepMomna). Ilocjie naTHaAaaxHMHHyTHOH BbmepaacH 

5 flaBJieHHe b CHcreMe ycTaHOBKH c6pacbiBaioT ao aTMOC^epHoro. IIpH 3tom b Tene- 
Hae Been npo^oJi^KHTejiBHOcTH onBrra ra30BMM chcthhkom 16 perHCTpnpyioT kojih- 
necTBO He cKOTOeHcnpoBaBmerocK ra3a - npo^yicra TepMOJiH3a. DKhakhE npoflyicr 
(jiencaH >KH£Kaa 4>paia^H5i HK - 220°C) H3 ra30>KHAKOCTHoro cenapaTopa 5 cjmBaioT 
b MepHjro eMKOCTB 19. Ilocjie ocrtiBaHHa peaicropa 1 ero pa3repMeTH3HpyK>T, aoc- 

10 TaiOT h B3BeiHHBaioT TexHHHecKHH yraepoA b Mennce. CjmBaiOT UDKejiyio (JjpaKumo 
"xchjxkwx yrneBOflopoAOB b MepHyio cmkoctb 20. IIpcuyKTBi peaxi^HH H3 MepHbix eM- 
KOCTeH 19 h 20 h npo6ooT6opHHKa 21 no^BepraioT aHajm3y no onpeflejierano hx 
cocTaBa. HacTB ^paiamn HK-220°C, noOTeprayryio pn^opMHiiry Hcnojib3yK>T b Ka- 
necTBe pacTBOpHTCJM AJia cjieayiomero omrra. TaKHM o6pa30M, nocnejoyiomee 

15 TepMOOHCKDKemie npoH3BOOTT 3a cneT noJiyneHHoro b pe3yjibTaTe npeAti^ymero 
ontrra pacTBopHTexra (jiencofi $paicqHH, noflBeprayTofi pH<J>opMHHry). Pe3yjibTaTbi 
pH(|>opMHHra pacTBopHTens CBe^eHBi b Ta6jnmy 1, Tpen>H KOJioinca. 

Pe3yjiBTaxBi onbrrOB no onpeAeneHmo peaeHMOB TepMO o>KH>KeHH5i CBeaeHbi b 
Ta6jnmy 2. 

20 Ta6jmua flaeT bo3mo>khoctb oi^chhtb BjmaHHe MaccoBoro oTHOineHHfl pac- 

TBopHTejib : pe3HHa, TeMnepaTypti, aaBJieHHH iipouecca h cocraBa pacTBopHTenK Ha 

KanecTBo h bbdcoe npoflyicroB: , 

_ oTHomeHHe pacTBopnTejnJ : pe3HHa paBHoe 0,774 npHBejio k KOMKOBaHHio 

TexHBraecKoro yrjiepo^a H3-3a bbicokoh TeMnepaTypbi pa3roHa npouecca 3a chqt 3K- 
25 30TepMHHecKoro Temia peaKUHH npH Majioii TenJioeMKocra npoayKTOB xepMOJiroa h 

HexBaTKH pacTBopHTejiH iyia npoBeaeHna nocneflyiomefi onepaipm TepMOoaaoiceHHa 

(Ta6jnma 2, om»rr 1); 

- OTHomeHHe p acTBOpHTe jib : pe3HHa paBHoe 0,93 (Ta6jraua 2, onbrr 2) aajio 

bbixoa KanecTBeHKbix uejieBHX npoayicroB, ho npaKTHHecKH nencoH <j>paicmiH xBa- 
30 TaeT tojibko Ha nojiyneHHe pacTBOpirreJiH wx noBTopHoro TepMOoaaDKeHHs, h no- 

jiynaeTM coBceM He6ojrbinaa nac-n, i^eJieBoro npo^yKra - 6eH3HHOBaa $paioms c 

TeNinepaTypo» KuneHna jsp 220°C. Oni»rr noKa3bmaeT, hto OTcyrcTByeT B03M05K- 
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hoctb nojiyHHTt xora 6bi BecoMyio nacTt AeJieBoro npoAyiera — BucoKooieraHOBOH 

6eH3HHOBOH (frpaKUHH, H03TOMy IjeJieCOo6pa3HO HCnOJIKJOBaTB OTHOineHHe pacTBO- 

pirrejiB : pe3HHa 6ojiee 1,0; 

- yBemiHeHHe oTHomeHH* pacTBopHTejn» : pe3HHa ao 3,0 (Ta6jnma 2, om>rr 8) 
npHBOOTT k yBejiBraeHmo pacxoAa sHeprHH Ha noAflepacaHHe mrpKyjumnn 6ojn>moro 
KOJiHnecTBa pacxBopirrejM, yBejmHeHBW o&teMOB annapaTOB peaicropoB 1,3, ksk ca- 
Moro TepMOjm3a, Tax h npouecca pn^opMHHra, no3TOMy OTHomeHHe 6enee 3.HepeH- 
Ta6ejn>Ho; 

- npH TCMnepaType 260°C h HH^ce (om>rr 12), a TaioKe npn AaBJiemiH 2,5 
MTIa h HH^ce (Ta6jnma 2, ohmtbi 5, 1 1) peaiajHa TepMooaaDKeHHa He HAer, pe3HHa 
pa36yxaeT b pacxBopHTejie, ho He pacrBopaeTca; 

- npH HcnonB30BaHHH pacTB opHTenH , He noABeprHyroro pH<j) opMHHry Ha cra- 
Ahh B03BpaTa jierKOH ^paicmra Ha TepMOOEODKeirae pe3KO B03pacTaiOT noTepn (Ta6- 
jiHE[a2, om>iT 13). 

B Ta6jiuije 1 npHBe^eHBi pe3yjn>TaTBi xpoMaTorpa^HHecKoro aHajiH3a JierKOH 
4>paKimH npoAyKTOB, nojiy^eHHBix npn TepMooaaDKeHHH pe3HHti ao pn^opMHHra 
(Ta6jnma 1, KOJioHKa 2) h nocjie Hero (Ta6mma 1, KOJiomca 3). CoAepacamie b aK- 
thbhbdc ajiKHn6eH30JioB cooTBCTCTBeHHO 60 h 80% Bee. Ph(|) opMHHr npeBpamaeT 
napa4>HHOBBie, HaHTeHOBBie h HenpeAentHBie yrneBOAopoA?>i b apoMaTHKy (ajiKHH- 

6eH30JEbl). 

IlpHBeAeHHbie b TaSxctme 2 pe3yjn>Tan»i ontrroB noATBep5KAaiOT BticoKyio 
3(|K|)eKTHBHOCTi> TepMOOXODKeHH* (TepMOJiroa) pe3HHBi npH TeMneparype ot 280 ao 
435°C h AaBJieHHH He MeHee 2,9 AO 5 ]VDTIa, hto cooTBercTByeT napaMeTpaM 6jih3- 

KHM K nceBAOKpHTHHeCKHM A™ CMeCH yTJieBOAOpOAOB JierKOH 3KHAKOH <J)paKAHH 

xepMonnsa c mrrepBajiOM KuneHHS ot HK ao 220°C. KaK bhaho H3 Ta6jnim>i 2 no- 
BBnnaTB AaBJieHHe BBiine 5 Mlla HeAe;iecoo6pa3HO, t.k. sto He yBeJnraiBaeT BBixoAa 
i^ejieBoro npoAyKTa h npHBOAHT k h3jihiiihhm 3HepreTHHecKHM 3aTpaTaM. 
fljiH cnpaBKH*. KpHTHHecKHe napaMeTpti ajiKHn6eH30JiOB: 

- TOJiyoJia Pkp= 4,0 Mlla t Kp = 320,8°C, 

- MeTaKCHJioJia 3,5 MTIa t Kp = 346,0°C, 

- 3THJi6eH3ona P Kp = 3,7 Mna t Kp = 346,4°C, h t.a. 
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3anycK npoijecca TepMOOECHxeeHHH npoH3BOivrr c noMom&io opraHHHecicoro 
p acTB opHTe jik, HanpuMep, jnoSoro TexranecKoro ajiKHJi6eH30Jia Hjm cMecn aracan- 
6eH30JiOB c TeMnepaTypoH KHneHHfl no 220°C. ripn OTcyrcTBHH ajncHJi6eH30JioB 
bo3MO>kho HcnoJH>30BaHHe jik>6oh 6eH3HHOBofi (£paKHHH c TeMnepaTypoH KHneHHH 

5 ao 220°C. ripoBOAHT HecKOJiBKo echkjiob TepMOO}KH>KeHHfl c TeM, *rro6£i cocTaB pac- 
TBopHTena jsflSL nocjieAyiomjix onepartHH cTa6njm3HpoBajic^ 3a chct o6pa30BaHKH 
hobhx nopunfi pacTBopBrrejiH h nocreneHHoro nepeBOAa HanajitHoro opraHHHecKoro 
pacTBopirrejiH b 0T6npaeMyio Hacn> (rojimneK) neraoH ^para^HH. 

IlpH qrpaHHHeHHOM kojihhcctbc ajiKHJi6eH30Jia h He^ocTanca ero pjix nycKo- 

10 Boro o6*BeMa opraHHHecKoro pacTBopHTena, KaK noiea3ajra HCCJieaoBaHHfl, mo>kho 
AoSaBJiKTB b Hero jiio6oh nporoHHHH 6eH3HH. Tax, /yia 3anycKa iipouecca 6bui hc- 
nojn>30BaH np^MoroHHBifi 6eH3HH c cbflepEcaHHeM apOMararaecKHx yraeBOflopoflOB 
14 %. nyreM MHoroKparaoH ixnpKyji^HH ero b ycraHOBice (4>ht. 1) coaepaeaHHe aji- 
KHJi6eH30JiOB B03pocjio h cxa6Hjm3HpoBajiocB Ha ypoBHe 80 %. B apyroM cnynae 

15 ajik 3anycKa npouecca 6bui Hcnojn>30BaH TOJiyon b CMecn c npaMoroHHHM 6eH3H- 
hom. B pe3yjn>TaTe MHoroicpaTHOH ipcpKyjiHixHH coAepxcaHHe anKHJi6eH30JioB TaioKe 

B03pOCJIO RO 80 %. 

npoMBnnneHHaH npHMeHHMO ctb 
Han6ojiee ycneiiiHO 3aaBJieHHLifi cnoco6 nepepa6oTKH pe3HH0Bbix otxoaob 
20 npoMBinuieHHO npHMeHHM b xhmhhcckoh nepepa6oTKe b MOTopHoe tohuhbo h xh- 
MHnecKoe CBipse pasJiH^HBix pe3HHOBBix MaTepnajios, npeHMymecTBeHHO aBTomnH. 
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• Ta6jiHua 1 

rpynnoBofi cocraB ^paKHHH 60-220°C 



YrjieBOAopoflw 


Efocjie Peicropa 1, 
% sec. 


Ilocjie Peicropa 3, 
% sec. 


ApoMaTBraecKHe 
(ajiKHJi6eH30Jn>i) 


60,3 


77,4 


Ojie<J)HHM 


8,2 


2,5 


Ha<J)TeHH 


11,4 


3,8 


flHeHOBwe 


0,3 


0,0 


H-napa(J)HHLi 


11,0 


IX 


H30-napa<J)HHLi 


8,6 


8,9 


HepacniH4)poBaHHbie 


0,2 


0,3 


HToro 


100 


100 



13 



Ta6jrana 2 



JS2JV2 OHblTOB 


1 


2 


3 


4 


5 


6 


7 


Bha 4>panvieH- 

TOB aBTOlHIIH 


KpomKH 

4-10 MM, 

(jienco- 
BBie 

aBTomH- 

HBl) 


KponncH 

4-10 MM, 

(jierKo- 
Biae 

aBToniH- 
hm) 


KpomKH 

4-10 MM, 

(jieneo- 
Bsie 

aBTomH- 


KpomKH 

4-10 MM, 

(jienco- 
Bbie 

aBTomH- 


KponncH 4- 

10 MM, 

(jiencoBBie 

aBTonni- 

hh) 


KpomKH 4- 

10 MM, 

(jierKOBtie 

aBTOlUH- 
Hbl) 


KpomKH 4- 

10 MM, 

(jierKOBbie 

aBTOUlH- 
HBl) 


Bee cjjparMeHTOB 

aBTOIDHH, r 


3874 


3220 


2300 


2300 


2300 


2300 


2300 


Bee pacTBopii- 
Tejw, r 


3000 


3000 


3000 


3000 


3000 


3000 


3000 


TeMnepaTypa 
npuHyAHTejibHo- 
ro pa3orpeea 
npooyKTOB B 
peaicrope P 1, °C 


320 


320 


320 


280 


320 


320 


320 


TeMnepaTypa b 
peaicrope P 1, b 
pe3yjibTaTe 3K- 

30TepMHHHOCTH 

npouecca Tep- 

M0JIH3a 


500 


420 


400 


350 


330 


350 


390 


flasjieHHe b pe-* 
aicropeP l,MTIa 


4,3 


4,5 


3,8 


3,8 . 


2,5 


2,9 


3,0 


TexyrjiepoA, r 


2014 


1610 


1016 


1092 


3694 


1680 


1100 


MeTajuioKopA, r 
















Jlencafl 
<PpaKUHH, r 


2393 


3010 


3720 


3563 


700 


3125 


3610 


IIpiipocT jiencou 

(J)paKUHH 


-607- 


+10 


+720 


+563 


-2300 


+125 


+610 


Tfl«cariafl 
$paKUHn ? r 


2146 


I 1352 


242 


374 


497 


312- • 


398 


Bha Texyrjiepo- 
Aa 


HepHMfi 
nopoinoK 
+ cneK- 
nraecH 

KOMKH 


Cyxoft 
nopoinoK 


Cyxoii 
nopoinoK 


Cyxott 
nopomoK 


BjiaxcHLie 

KOMBH Ha- 

6yxmeH 

pe3HHBI 


HepHWH 
nopomoK 

+ KOMBH 


tlepHBifl 
cyxofi no- 
pomoK 


Bha JierKOfi 
4>paKUHH 


Cbctjio- 
xcejrraH 

MCHA- 
KOCTB 


CBeTjio- 

TKQJlTSLSi 

JKHA- 

KOCTB 


CBeTAO- 

5KHA- 
KOCTB 


Cbctjio- 

HcejrraH 

hcha- 

KOCTB 


CBeTAO- 

Hcejiran 

5KHAKOCTB 


Cserjio- 

3KHAKOCTB 


CBeTJio- 
McejiTaH ' 

MCHAKOCTb 


Bha Tfl>KejiOH 
4>paKUHH 


HepHan 
rycran 

MCHA- 
KOCTL 


HepHan 

MCHA- 
KOCTb 


HepHan 

KOCTB 


^epHaa 

HCHA- 
KOCTB 


HepHan 

HCHAKOCTB 


MepHan 

HCHAKOCTB 


HepHan 

3KHAKOCTB 


KojinnecTBO ra- 

33, HSl 


171 


147 


172 


135 


80 


103 


154 


IIoTepH, r 


140 


101 


150 


136 


329 


80 


128 


IIoTepH, % Bee. 


3,8 


3,1 


6,5 


5,9 


14,3 


3,4 


5,6 


OTHOiueHHe pac- 
TBopHTejif> : pe- 

3HHa 


0,774 


0,93 


1,3 


1,3 


1,3 


1,3 


1,3 
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Ilpo,nojBKeHHe Ta6jnmbi 2 



JVsJXa onbiTOB 


8 


9 


10 


11 


12 


13 


Bha {J)panvieHTOB aB- 

TOOJHH 


KponncH 

4-10 MM, 

(nenco- 
Btie 

aBTOIIIH- 
Hbl) 


Hnncbi 
80x120 
mm (rpy- 

30BBie 

aBTOinH- 

Hbl 


^Iraicbi 
80x120 
mm ^rpy- 

30BBie 

aBTOinH- 

Hbl 


KpoimcH 

4-10 MM, 

^JierKO- 

Bbie 

aBTOUIH- 
Hbl) 


KpOUIKH 
4-10 MM, 

Bbie 

aBTOUIH- 
Hbl) 


KpOUIKH 
4-10 MM, 
^JICI tS\r m 

Bbie 

aBTOUlH- 
Hbl)) 


Bee $panvieHTOB 
asTomnH, r 


1000 


1103 


1963 


2300 


2300 


. 2300 


Bee pacTBopinrejiH, r 


3000 


3000 


3000 


3000* 


3000 . 


3000*** 


TeMnepaTypa npimy- 
AirrejibHoro pa3orpe- . 
Ba npoflyKTOB b pe- 
aicrope P 1, °C 


320 


340 


340 


• 

320 


260. 


320 


TeMnepaTypa b pe- 
aicrope P 1, b pe3yjib- 

TaTe 3K30TepMHHH0- 

cth npouecca TepMO- 
jiH3a 


340 


350 


435 


320 


260 


370 


AaBJieHHe b peaicrope 
P 1, Mlla 


3,8 


3,9 


5,0 




1,5 


4,0 


Texyrnepofl, r 


429 


480 


842 


2500** 


2500** 


1100 


MerajuioKopA, r 




276 


486 - 








Jlencan 
<DpaKunn, r 


3590 


3531 


3182 


700 


700 


3420 


IIpHpocT JierKOM 

(frpaKUHH 


+590 


+531 


+182 


-2300 


-2300 


+420 


TanceJian 
OpaKUHH, r 


184 


116 


163 


2100 


2100 ' 


390 


Bim TexyrjiepoAa 


Cyxoft 
nopomoK 


Cyxott 
nopomoK 


Cyxott 
nopomoK 


**Pas- 
6yxmafl 
xpoinxa 

pe3HHLI 


**Paa- 
6yxraan 
Kpoinxa 

pe3HHBI 


HepHbift 
cyxofi no- 
pomox 


Bm /ierKOH <j>paKiuiH 


CBeTJio- 
Mcejrraa 

>KH4K0CTb 


Cbctjio- 

HCHAKOCTb 


Cbctjio- 
Hcejrraa 

HCHJIXOCTb 


HCHflXOCTb 


V^fcSC 1 J1U~ 

Hcejrraa 

JKHflXOCTb 


HCHflXOCTb 


Bha THHcejioii (J)paK- 

UHH 


HepHan 

HCHAKOCTb 


HepHaa 

ECHflKOCTb 


HepHan 

HCHflXOCTb 


TeMHan 
Texymaa 

HCHAKOCTB 


TeMHan 
Texymaa 

HCHflXOCTb 


Hep Han 

HCHAKOCTb , 


KojiHHecTBO ra3a, hji 


140*' 


51 


122 






150 


IIoTepH ? r 


25 


41 


168 






240 


IloTepH, % sec. 


2,5 


1,0 


8,54 






10,4 


OTHOuieHiie pacTBO- 
PHTerib : pe3iiua 


3,0 


2,719 


1,528 


1,3 


1,3 


1,3 



*- pacTBopHTens 6eH3HH c coflep^aHHeM apoMaTHnecKHX yrneBOflopoflOB MeHee 10 



5 *** - pacTBOpHTejib OJiy 6e3 pH^opMHHra. 
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OOPMYJIA KBOEPETEHHH 

1. CnocoS nepepa6oncH pe3HH0C0flepacamax otxoaob, BKJUOHawmHH TepMO- 
OHODKeHHe oxxoflOB npH 3anycKe b opraHH^ecKOM pacTBopHTejie npH TeMnepaType 
BBnne 270°C h flaBJiemm ro 6 MTla, OTfleneHHe howkoh fypamaa or HepacTBopeH- 
Horo npo^yicra, nncriHJiJiHnmo kh«koh fypamsm na ^paionno c TeMneparypofi KH- 
neHHH ro 220°C h Ha <t>paKnrao c TeMnepaTypoH KHneHHH Bfcnne 220°C, OTJmHaio- 
ikhhch TeM, hto npn 3anycKe TepMooHaeraceHHe napTHH otxoaob b opraHHHecKOM 
pacTBopHTejie npoBOwrr npn TeMnepaType 280 - 435°C H flaBJieHHH He MeHee 2,9 
MEEa npn MaccoBOM oTHoraeHHH opramraecKoro pacraopHTejiH k oraoflaM 6onee 
1,0, xaiflKyio 4)paKmco c TeMnepaTypoH KHneHHH ro 220°C noflBepraioT KaTajnrrH- 
necKOMy pH$opMHHry, nozmeprHyTyio KarajiHTHHecKOMy pn<|>opMHHry Hacrt 5kha- 
koh 4>paKmm c TeMnepaTypofi KHneHHH ro 220°C ncnojnayioT b KaiecTBe neneBoro 
npoflyiera, a apyryio noflBeprHyryio KaTanHnraecKOMy pncpopMHHry nacTt tkkrkovl 
^paKnHH c TeMnepaTypoft KHneHHH ro 220°C Hcnojn,3yK>T b KanecrBe pacraopHTejiH 
h B03BpamaiOT Ha TepMooseHHceHHe hoboh napTHH OTXoflOB npH TeMnepaType 280 -s- 
435°C h flaBJieHHH He MeHee 2,9 Mlla npn MaccoBOM oTHomeHHH pacTBopHTejiH k 
oTxoaaM 6ojiee 1,0, nonyqeHHyio wih hoboh napTHH otxoaob »ai,mcyio (ppaiomio c 
TeMnepaTypoH KHneHHH ro 220°C noflBepraioT KaTajnmraecKOMy pH$opMHHiy, 
noflBeprHyryio KaTajnrnraecKOMy pH^opMHHry «jih hoboh naprHH otxoaob nacTt 
aoiflKOH ^paKHHH c TeMnepaTypoH KHneHHH ro 220°C Hcnojn>3yK>T b KanepTBe nene- 
Boro npoflyKTa, a apyryio noflBeprayTyio KarajiHTHHecKOMy pH$opMHHry iacTB 
acHflKoft (ppaicnHH c TeMnepaTypoH KHneHHH ro 220°C bhobb HcnonBsyioT.B KanecrBe 
pacTBopHTejiH h B03BpamaioT Ha TepMOOHCHHceHHe cnenyionxeH napTHH otxoaob, 
nponecc Ha yKa3aHH&ix peacHMax TepMOOHCHHceHHH H KaTanHTHHecKoro pH$opMHHra 
npoflonaeaioT rsis. cjieflyiomen h nocneflyioinHX napTHH otxo«ob, npn otom B03Bpa- 
maioT noffBeprHyryio KaranHTHHecKOMy pH<t>opMHmy nacn. »ch«koh $paKmiH c 
TeMnepaTypoH KHneHHH ro 220°C cooTBercTBeHHO bhobb Ha TepMOoacHxceHHe win 
nocjieflyionmx napTHH oTxon.OB. 

2. Cnoco6 no n. 1, oTjnwaionmHCH TeM, -no npn sanycKe b KanecrBe opraHH- 
necKoro pacTBopHTejiH Hcnoin»3yioT anKHJi6eH3on h/hjih 6eH3HHOByio ^paionno c . 
TewtnepaTypaMH KHneHHH ro 220°C. 
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3. Cnoco6 no n. 1, oTjranaiomHftai tcm, hto no/jBeprHyryio KarajiHTHHe- 
cKOMy pn<|>opMHHry nacTB acHjpcofi 4>paKHHH c TeMnepaTypoH KHnemw ro 220°C 
B03BpamaiOT Ha TepMOoacKJKeHHe hoboS nap-ran otxoaob npn aaBJieHHH b HHTepBa- 
jie He MeHee 2,9 MTTa -s- He 6onee 5 Mlla npa MaccoBOM oxHomeHra pacTBopHTejia k 
5 oTxo^aM b HHTepBajie 6ojiee 1,0 + He 6onee 3,0. 
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